WE have recently shown that 4-aminodiphenyl is carcinogenic in rats and that certain of its derivatives containing a methyl substituent in the position ortho to the amino group are even more active in this respect (Walpole, Williams and Roberts, 1952 (1941) worked with rats of the Slonaker strain. They observed a high incidence of hyperplastic and neoplastic changes in the bladder and renal pelvis, as well as in the liver, pancreas and lungs. Skoryna and Webster (1953) also have drawn attention to the susceptibility of Slonaker rats to the induction of bladder tumours with A.A.F. On the other hand bladder lesions rarely, if ever, result from its administration to Wistar or Sherman rats or to the piebald rats used by Bielschowsky, although it readily produces neoplastic changes in some other organs in animals of these strains (for summary and references see Kirby, 1947). Dunning, Curtis and Madsen (1947) Most of our experiments conformed to the same general plan, the details of which were briefly as follows (see also Walpole, Williams and Roberts, 1952) .
throughout upon a composite diet in pellet form with tap water freely available. They were weighed and dosed upon a weight basis five days a week throughout the period of dosing. D.M.A.D.P. was dissolved in arachis oil (B.P., sterilised by heating at 140°C. for 1 hour), and given by subcutaneous injection in the right and left pectoral regions respectively on alternate days. The dosing of individual rats was temporarily stopped if they lost weight and the length of the dosing period varied between groups according to the response observed. In most instances dosing was continued at levels near the maximum tolerated until the first tumours appeared.
In the one experiment in which the compound was administered in the food it was mixed thoroughly with powdered food pellets and the mixture given without further treatment.
Rats in control groups were given arachis oil alone in total doses greater than those used in corresponding groups for the administration of the compound.
The development of tumours was detected grossly by visual inspection (superficial and subcutaneous tumours) and by palpation (intestinal tumours, leukaemias and reticuloses). Diarrhoea often heralded the presence of intestinal tumours. Tumour-bearing animals which lost weight rapidly or became obviously ill were killed, and others were killed when they became moribund. Surviving rats in control groups were not sacrificed until the last in the corresponding treated groups had been killed.
At autopsy the bladders of all the rats were examined macroscopically. Most of them were distended with fixative solution (Zenker) and left in the fixative for some hours before being opened. In the earlier experiments bladder tissue was not always taken for section except when some abnormality was visible to the naked eye. Histological preparations were made from the distended bladders of 19 of the Slonaker rats given D.M.A.D.P., 1 to 4 different parts of each bladder being sampled. Only after gross lesions had been observed in this group were the bladders of all animals in other groups taken for section. As a result the incidence of microscopic abnormalities in groups other than this is not accurately known and the figures given below may represent an underestimate.
Parasitic worms, identified as Trichosomoides crassicauda, were found at autopsy in the bladders both of our Wistar rats and of those of the Slonaker strain. They were also seen in sectioned material. Their presence in the gross was not always recorded but the impression was gained (and supported by our findings in those bladders which were examined microscopically), that the incidence of the infestation was higher in the Slonaker rats than in the Wistars.
RESULTS.
The schedules of dosage, the mean survival times, and the incidence of parasitic worms and of epithelial lesions (most advanced lesions) in the bladders of both Wistar and Slonaker rats in the several groups given D.M.A.D.P., and in representative control groups, are shown in Table I .
Bladder lesions, when visible to the naked eye or under low-power magnification, ranged in appearance from rough thickenings to small and sometimes multiple cauliflower-like excrescences on the inner surface of the bladder wall. The outer surface invariably looked normal. Histologically, the earliest change consisted of slight thickening in areas of the bladder epithelium with an increase Figures in parenthesis refer to bladders in which parasites were not seen.
in size of the individual cells, and in some instances hypereosinophilia of the cytoplasm. Changes of this nature were seen, in rats given the compound, in a total of 2 male and 1 female Wistars and 4 male and 9 female Slonakers. In 1 male Slonaker rat given arachis oil alone a small area of slight hyperplasia of the bladder epithelium was seen at the site of implantation of a parasitic worm. This was the only epithelial abnormality seen in control animals. Rather more advanced lesions consisted either of individual finger-like processes projecting into the lumen of the bladder, or further thickening of the epithelium to form plaques ( Fig. 1 ). In the former lesion, present in 1 male and 5 female Slonaker rats, the processes were covered with well-differentiated transitional epithelium and contained a connective tissue core. Plaques were seen in the bladders of 2 female Wistar and 2 male Slonaker rats, and in the latter short, well-circumscribed pegs of epithelial cells projected into the subjacent connective tissue. Bladder tumours were found in 2 male Wistar rats and in 8 male and 4 female Slonakers. Papillomata, both sessile and pedunculated (Fig. 2) were seen, and one of each type account for the only two tumours found in the Wistar rats.
In four sessile growths there was squamous metaplasia in parts of the epithelium (Fig. 3) , and in two pedunculated tumours early malignant change had taken place. Where this had occurred there was an area of cells showing poor differentiation and irregular arrangements and groups of cells had infiltrated locally into the stroma of the tumour (Fig. 4 and 5 ). In addition, sessile infiltrative growths were present in the bladders of 2 male and 2 female rats (Slonaker). These (Fig. 7) , together with the incidence of hyperplastic and neoplastic changes in the intestines and bladders of these animals.
DISCUSSION.
In ]O Bladder tumours.
tumours were obtained. When it was given in a low casein (hydrolysate) diet containing in addition 1.4 per cent of DL-tryptophane, bladder tumours appeared and the survival time was indeed prolonged. With 4.3 per cent of tryptophane in the diet, however, the mean survival time was not greatly extended (320 days as against 283 days on the low casein diet and 303 days on the high casein diet) but carcinoma of the bladder developed in 11 of the 12 treated animals.
In the intestinal tract of the control rats of our Wistar strain, we were unable to find any chronic pathological change which might localise the action of a carcinogen. The intestines appeared normal and indistinguishable from those of untreated Slonaker rats. Some other explanation is needed for the comparatively early appearance of tumours in this site in our Wistar rats given D.M.A.D.P. It may be that the intestinal tract of these rats has some inherent susceptibility to the action of the carcinogen, the nature of which is as yet quite unknown.
There is, however, an alternative explanation which merits further investigation.
We have already suggested (Walpole, Williams and Roberts, 1952) (Dunning, Curtis and Segaloff, 1947, 1953 (Walpole, Williams and Roberts, 1954b) . Taking these facts into account we regard our rat bladder lesions as essentially due to the action of the compound. We believe, however, that the occurrence of bladder tumours only in rats treated with a compound is not a reliable indication of carcinogenic activity if it is associated with the appearance of concretions in the bladder.
SUMMARY.
A high incidence of bladder tumours has been obtained in Slonaker rats as compared with rats of Wistar descent when both were given 3: 2'-dimethyl-4-aminodiphenyl by subcutaneous injection. Further analysis of the results reveals that while the Wistar rats died early from intestinal tumours such neoplasms were rare in the Slonaker rats. The latter survived much longer and in them, at a later date, bladder tumours developed in high yield. The rate of appearance of such lesions was not, in fact, very different in rats of the two strains.
No pre-existing lesions were found in the intestinal tract of the Wistar rats such as might localise the action of a circulating carcinogen, and an alternative explanation of the strain difference is suggested.
The factors involved in the induction of bladder tumours in rats are discussed.
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